As reported in a previous paper1), SS-228 Y is an antibiotic produced by an actinomycete, Chainia sp. The antibiotic is active against Gram-positive bacteria and inhibits dopamine /9-hydroxylase. In this paper, the structural studies on SS-228Y and a derivative, SS-228 R obtained from its photolysis or thermolysis are described. . The NMR pattern observed for the aromatic protons of I is similar to that recorded for both rabelomycin2) and tetrangomycin3). Color tests for I were positive with magnesium acetate4) and sodium dithionite test5). The above results indicate the presence of a peri-hydroxyquinone moiety. As reported in the previous paper1), I is very labile to light and heat, being converted into SS-228 R (II) [m.p. 256-266°C, C19H12O5 (M+320)]. The IR spectrum of II indicated the presence of a chelated quinone carbonyl (1635 sh cm-1) and an aromatic double bond (1605 cm-1). Color tests with magnesium acetate and sodium dithionite were positive. The UV spectrum of the reaction product derived from the zinc-dust distillation of II is indicative of a naphthacene6.7.8). These experiments permit the formulation of II as a naphthacenequinone derivative in which both quinone carbonyls are chelated by phenolic hydroxyls. Acetylation of II with acetic anhydride in pyridine at room temperature gave a triacetate (III). Methylation of II with diazomethane followed by acetylation gave a monomethyl diacetate (IV Table 2 . Since saturation of the methoxy group at o 4.02 led only to an increase in the integrated area of 9-H at a 6.80, it may be considered to be peri to the C-11-acetoxy group. Saturation of the aromatic methyl group (5 2.52) resulted in 8 % and 14 %o enhancements of the integrated areas at S 6.80 (9-H) and 6 7.41 (7-H), respectively. Saturation at 6 7.41 (7-H) resulted in enhancement (26 %) of the integrated area at S '9 .04 (6-H).
SS-228 Y (I) is
From these results, the structure of II was deduced as 4, 10, 11-trihydroxy-8-methylnaphthacene-5, 12-quinone. none9) The IR spectrum of V indicated the presence of a saturated carbonyl group (1720cm-1, six-membered ring ketone, displaced from 1680 cm-1 in I, a, p-unsaturated ketone). The UV absorption at 228 nm (sh) in I no longer present within V may be accounted for by the saturation of the double bond of an a, p-unsaturated, p-alkyl-substituted enone system of a six membered ring (calcd. value 227 nm)10). The NMR spectrum of V no longer displays the two proton pattern at 8 6.47 and 5 6.96 seen in the NMR of I and this together with the hypsochromic shift in its UV spectrum indicated that the double bond conjugated to the peri-hydroxynaphthoquinone in I is saturated in V. (Fig. 1) . The molecular formula and the spectral data of VI suggest that a six membered ring is fused to the peri-hydroxyquinone moiety. Furthermore, the two proton pattern at S 7.51 and S 8.21 indicates that VI is a benz(a)anthraquinone derivative (VIa or VIb). The signal at lower field of this two proton pattern is assigned to a position peri to the quinone carbonyl. On irradiation at S 2.43 (4-H, methine), an increase in the integrated area at 5 7.51
(5-H, 12 %) is observed. This result is consistent with the C-methyl group being peri to the proton at C-5 of VIa or VIb. This in turn in the light of earlier arguments leads to the structure VIa' or VIb' for I. Zinc-dust distilation of II: A mixture of II (15 mg) and dried Zn dust (300 mg) was packed in a round-bottomed tube (13 mm) and additional Zn dust (1 g) was added to cover the mixture. The tube was heated to nearly red heat with a Bunsen burner. After cooling, the distilled oil was extracted with cyclohexane.
After removal of the solvent, the residue was purified on an alumina column (Woelm neutral, 1 x 10 cm) using benzene as an eluant to give a yellowish oil. UV; 276.5, 294, 376, 397, 415, 441, 471.
Triacetate of SS-228 R (III):
A solution of II (30 mg) in pyridine (1 ml) and acetic anhydride (1 ml) was allowed to stand overnight at room temperature and then poured into ice water to give a yellow crystalline-like ppt., which was crystallized from CHCl3- Monomethyl diacetate of SS-228 R (IV): A solution of II (53 mg) in acetone (15 ml) was treated with an excess of ethereal diazo-methane and allowed to stand overnight. The solvent was removed in i•acuo to give a red residue, which was acetylated with pyridine (2 ml) and acetic anhydride (5 ml) at room temperature for 10 hours and then poured into ice water. The solution was extracted with CHCl3. The extract was washed with water and dried over Na2SO4 and concentrated to obtain an orange residue, which was purified by silica gel chromatography (benzene-methanol, 99:1) and crystallized from CHCl3 to give orange yellow needles (23 mg); Tetrahydro SS-228 Y (V): A solution of I (100 mg) in MeOH (30 ml) was hydrogenated over PtO2 (50 mg) at room temperature and atmospheric pressure for 6 hours. The catalyst was removed by filtration and the filtrate was evaporated to give a yellow powder, which was chromatographed on a silica gel column (1 x 40 cm) using benzene-ethylacetate (9: 1) as an eluant. The eluate was concentrated to give a yellow powder (53 mg); m.p. 109112°C, dec. Mass; m/e 342.1122 (M-, calcd. for C19H18O6, 342.1142), 324 (M+ H2O), 306 (MT-2H2O), 296, 278, 264 (base peak). IR; 1720 cm-1 (saturated CO), 1660 cm-1 (non-chelated quinone CO), 1635 cm-1 (chelated quinone CO), 1610, 1575 cm-1 (aromatic C=C).
Dehydration product of V (VI): A mixture of V (60 mg) and a trace of p-toluenesulfonic acid was dissolved in xylene (2 ml) and refluxed for 3 hours. After elimination of the solvent, the residue was purified by preparative TLC (Kieselgel) using benzene-ethyl acetate as a developing solvent and crystallized from benzene-n-hexane to give yellow needles; m.p. 163-165'C. Mass; m/e 306.0892 (M+, calcd. for C19H14O4, 306.0893), 278 (M+-CO), 264 (M+-CH2CO, base peak), 236, 208. UV; A MeOH max(nm) 266 (s 49000), 400 (a 7800).
